The military press is an exercise frequently used in scapular and shoulder 34 rehabilitation. 2, 3, 7, 10, 21, 26, 29 It is a variation of an overhead press, which elevates the press and other rehabilitation exercises and suggested that the military press is a useful The xiphoid process (XP), suprasternal notch (SN), spinous process of the seventh cervical 96 vertebra (C7), and spinous process of the eighth thoracic vertebra (T8) were used to define 97 the LCS of the thorax. The thoracic TZ (vertical axis) was directed from the midpoint of 98 the T8 and XP to the midpoint of the SN and C7; the TX (transverse axis) was 99 perpendicular to the plane defined by the SN, C7, T8, and the XP; and the TY (sagittal axis) 100 was defined as the cross product of the TZ and TX. The medial epicondyle (ME), lateral 101 epicondyle (LE), and glenohumeral joint center (GH) were digitized to define the humeral All three exercises were performed with the subject sitting on a platform without any 115 backrest or armrest. In all three motions, humeral elevation was performed in the sagittal 116 plane. In the starting position, the arms were allowed to hang at the sides with the elbow 117 extended for shoulder flexion, and with the elbow fully flexed for the military press. The 118 subjects raised their arms to full elevation over the course of four seconds, using a 119 metronome for speed control. Each exercise was performed five times consecutively, and 120 the mean of the middle three elevations was analyzed. The patients were sufficiently 121 rested before performing the next exercise, and the order in which the exercises were 122 performed was randomized for each participant to avoid any effect of the testing order.
123
For the military press, the subjects were instructed to keep the elbow in the plane of flexion.
124
In our previous study, 22 the repeat-trial ICC values for the kinematic data for the scapula 
Data reduction

128
The raw kinematic data were filtered using a low-pass 4-Hz Butterworth filter.
129
The rotations of the distal coordinate system were described with respect to the proximal 3). The rotational motion of the scapula relative to the thorax was defined as follows.
133
The motion of the scapula around the SZ axis was defined as external rotation shoulder and elbow motion used for the military press is probably more similar to motions 225 used in daily activities, such as reaching up or putting something on a shelf, and may 226 therefore be more "functional."
227
In this study, the maximum angular differences in scapular position observed 228 between the military press and flexion with 2-kg weights were 7.5° less internal rotation, press might be useful as a shoulder coordination exercise as part of a rehabilitation program.
242
Many previous studies have reported 6, 9, 14, 17 with shoulder pathology and to determine the effectiveness of the exercise.
265
The three-dimensional kinematic characteristics of the scapular and clavicular 268 movements during the military press were investigated and compared with those during 269 shoulder flexion. The military press produced greater upward rotation, external rotation,
270
and posterior tilting of the scapula and more protraction and elevation of the clavicle.
271
These kinematic features of the military press may make it a useful re-education exercise 272 for patients with decreased scapular external rotation, upward rotation, and posterior tilting. The motions of the scapula relative to the thorax during humeral elevation. The motions of the clavicle relative to the thorax during humeral elevation. Table 1 399 Changes in the scapular position at each humeral elevation angle.
400
The values are expressed as the mean angle ± standard deviation. Table 2 403 Changes in the clavicular position at each humeral elevation angle.
404
The values are expressed as the mean angle ± standard deviation. 
